Influence of native and modified lipoproteins on migration of mouse peritoneal macrophages and the effect of the antioxidants vitamin E and Probucol.
Macrophage-derived foam cells are a key component of the atherosclerotic plaque. Stimulation of the migration of foam cells back to the blood potentially offers an approach to plaque regression. However, information on the natural and synthetic factors influencing macrophage migration remains limited. The aim of the present study was to determine the effects of different lipoproteins and antioxidants on the migration of mouse peritoneal macrophages and macrophage-derived foam cells. The migration of cells was determined in vitro by using a Boyden chamber. Cellular content of cholesterol and cholesteryl esters was measured by HPLC. The native lipoproteins, VLDL, LDL, and HDL, and the chemically modified lipoproteins acetylated LDL (acLDL) and oxidized LDL (oxLDL), all acted as chemoattractants for macrophages that had not been lipid-loaded. The antioxidants vitamin E and Probucol had chemoattractive and chemokinetic effects on the migration of unloaded mouse peritoneal macrophages. Foam cells (lipid-laden macrophages) showed decreased mobility with increased cellular lipid content. However, as macrophages accumulated higher amounts of cholesterol and cholesteryl esters, the additional decrease of cell migration was relatively minor. Simultaneous incubation of macrophages with acLDL and vitamin E or Probucol increased migration. The content of cellular cholesterol and cholesteryl esters was not changed when acLDL-treated cells were exposed at the same time to vitamin E, but cholesteryl ester content was increased in the presence of Probucol. Overall, the findings indicate that the antioxidants vitamin E and Probucol have a potential anti-atherogenic action in stimulating migration of lipid-laden macrophages without major impairment of the ability of the cells to accumulate and metabolize modified LDL.